Cork oak forest grows endemically in the coastal regions of the western Mediterranean basin, particularly in the Iberian Peninsula. The cork agro-forestry systems play a key role in ecological processes, and the outer bark, or cork, can be extracted sustainability without damaging the tree or affecting biodiversity. Because of the properties of the cork, an important forestry and industrial structure has been developed around its most valuable goods. This paper describes the current global trade patterns in the Iberian Peninsula, where Portugal and Spain are world leaders. Although these countries bring most of their cork trade flows together with the rest of the world, there are clear differences between these sectors. The aim of this study was to identify these differences and to characterize each analysed sector from an economic perspective. The primary difference between the sectors lies in the characteristics of their supply chain and their capacity to generate wealth from raw cork. Portugal primarily produces and processes raw cork into products with high added value. Spain bases its cork sector on raw material and half-manufactured cork, and it is not able to use the full potential that cork provides. Catalonia is an exception because it is the global leader in the champagne stopper market. To encourage the development of the entire cork sector, every link in the supply chain should be strengthened through the establishment of companies and the generation of employment, and therefore the development of rural areas. Moreover, this industry must establish its own development strategies for the future, thereby increasing its investment in R&D and innovation in relation to the opportunities identified as follows: the potential for diversification beyond the wine market, the improvement potential for forest management and the enhancement of sustainability and eco-efficiency in every link of the cork supply chain.
Introduction
Cork oak (Quercus suber) forests are one of the best examples of balanced conservation and development in the world. They play a key role in ecological processes such as water retention, soil conservation, and carbon storage (Rives et al., 2013b) . The cork oak tree is a long-lived species (250-350 years) with an outer bark, or cork, which is characterized by its elasticity, impermeability and good thermal insulation (Pereira, 2007) . Cork extraction is a sustainable process because it does not damage the tree, and following extraction, new bark regrows. This process occurs every 9-14 years, depending on the area, until the tree is approximately 200 years old (Pereira and Tomé, 2004) . The cork oak forests are distributed along the coastal regions of the western Mediterranean basin, including Algeria, France, Italy, Morocco, Portugal, Spain, Tunisia, the islands of Corsica, Sardinia and Sicily (Figure 1 ). The most extensive forests are concentrated in the Iberian Peninsula, which is located in southern Europe. Portugal and Spain make up 34% and 27% of the world's cork oak forests, respectively (Table 1) .
Cork oak represents a good example of an agroforestry system, i.e., an intensive land management system in which trees and/or shrubs are deliberately combined with crops and/or livestock on the same land. The purpose of an agroforestry system is to optimize the benefits of biological interactions (Garrett and Buck, 1997) . Cork production is the most important source of revenue in cork oak agroforestry (Borges, 1997) , and it is considered the key element for preserving these systems (Campos et al, 2008b) . The Iberian Peninsula has the highest rate of cork extraction worldwide, at more than 80% (Table 1 ). In The Magreb (Morocco, Algeria and Tunisia), there is a notable area of cork oak forest with great potential for growth. Iberian cork oak forests are currently underexploited because in both Portugal and Spain, approximately 90% of the cork oak forests are privately owned. This private ownership can lead to a near total lack of natural and artificial regeneration of cork oak because of the high investment needed for very long-term benefits (Zapata, 2002) . This problem has been partly resolved by public subsidies, which, as discussed below, promote forestry and the economic development of cork regions.
Increasing the level of exploitation is crucial for appropriate forest management. On the one hand, control and enhance the natural regeneration of cork. That is, supporting the complex processes that occur from the time a seed is produced to the time its offspring reaches maturity. On the other hand, when managing natural regeneration is not sufficient, it is necessary to introduce artificial regeneration through the application of forestry activities (Aronson et al., 2009) . Artificial regeneration is relatively recent, but it has greatly increased as a consequence of the afforestation programs in the Common Agriculture Policy (EU 2080/92) (Pereira and Tomé, 2004) . The primary forestry activities are the manual clearing of bushes, pruning, plant protection treatments and removing rocks. The ultimate objective of these activities is to create optimal conditions for performing the extraction and transport of cork, in addition to ensuring the good health of cork, which partly determines the best or worst qualities of the cork harvest (Campos et al., 2008a) . Moreover, these forestry activities can be beneficial for the sustainable development of the forestry industry and the rational use of raw materials and other potential forestry products. Some of these potential products are associated with both traditional agrosilvopastoral practices and the gathering of a number of non-timber products (e.g., mushrooms, berries, aromatic plants and hunting) (Bojnec and Fertö 2014 , Campos et al. 2008b , Zapata 2002 . Within this context, public institutions have increased concerns about natural areas and rural employment, and they have responded by granting subsidies for cork oak reforestation and its corresponding increase in cork production (Campos et al. 2008a , EU 2006 , EU 1996 . The Iberian Peninsula has had concentrated cork production, industry and commerce since the mid-20 th century because of its the location in the major wine-growing regions of the world, the presence of abundant raw cork and a cheap workforce (OIV 2013 , Parejo 2010 , Zapata et al. 2009 , Parejo 2004 , Zapata 2002 . This combination of factors has resulted in a concentration of the global cork business in both Portugal and Spain, but in an unequal distribution. Portugal has experienced an important evolution; it has become the world's primary cork industry power and replaced Spain from the preeminent position that it had occupied since the 18th century. In recent years, the cork sector has also suffered from the European debt crisis, primarily because of the decrease in wine consumption worldwide (OIV, 2013) , and there has therefore been a decrease in cork stopper sales. According to information from the Portuguese Ministry of Solidarity and Social Security, the number of companies in the cork industry decreased by 18 percent from 2007 to 2011, but it has experienced significant growth in recent years (APCOR, 2014) . According to the Spanish Ministry of Industry, Energy and Tourism, industrial production in the cork sector has decreased by 24% since 2005 (INE, 2013 .
The Iberian cork sector has generated an important forestry and industrial structure around this raw material. The companies and organizations that compose this structure are part of the supply chain for the sector, which consists of a network of organizations or links that are involved in different processes and activities through upstream and downstream linkages that produce value in the form of products and services for the ultimate consumer (Christopher, 1998) . In the case of the cork industry, these links encompass the extraction of raw materials to the finished product. The present study is focused on the links that provide greater value to the product, that is, the forestry, the half-manufactured cork industry and the cork-processing industry, and it excludes the storage, distribution and retail processes. The differences between these links are significant because the nature of the activities is different, involving either forestry or industry. Moreover, each link adds a different value to the final product, and the wealth generated by the activities is different in each case. The primary stage, namely the forestry link, has significant implications related to forest management in terms of the quantity and quality of cork, as noted above. These implications affect the rest of the supply chain because the uniform supply of raw material flows is essential for the sustainable development of the successive links. Some studies have proposed different types of controls to regulate and optimize cork harvest scheduling, to avoid flow constraints (Costa et al., 2010) . A better quality of raw cork can provide better selling opportunities and higher prices, and thereby increase the profitability of cork farms. The next link in the supply chain is the half-manufactured cork industry. After extracting the cork and allowing its subsequent stabilisation in the forest, this material is transported to a preparation factory, where the slabs are boiled and selected to manufacture natural cork stoppers or agglomerated cork products (Rives et al., 2011) . This industry is located in the proximity of cork oak forests and is made up of small companies with low technological development. However, because of the economic crisis, the cost of the raw material has increased and its supply is very fragmented; large manufacturing companies are beginning to integrate the half-manufacturing activities into their cork-processing industries (Zapata, 2002) . The cork-processing industry is the link in the supply chain in which there is more value added to the material. This industry is primarily made up of manufacturers of wine and champagne stoppers and agglomerated products, e.g., thermal insulation panels. In addition to adding economic value to the processed raw material, these manufacturers develop the supply chain with strong linkages for intermediate use, which are capable of processing the raw cork and half-manufactured cork (Bojnec and Fertö, 2014) . To characterize an industrial supply chain, we have to analyse each link by identifying their strengths and weaknesses.
The purpose of this paper is to analyse the global trade of the cork industry in the Iberian Peninsula by using an economic approach and mapping the current trade patterns, specifically for the most valuable goods, that is, raw cork from the forest, natural and champagne cork stoppers and agglomerated cork. Through this empirical analysis, a characterization of the cork industry in the Iberian Peninsula has been made to identify the differences between the analysed sectors.
Material and methods

System definition
The system considered in this study is the cork industry in the Iberian Peninsula, and the time period analysed is for one year, namely 2012. The study is divided into three levels; with a global level, as in the Iberian Peninsula; a country level, specifically Portugal and Spain; and a regional level, that is, Catalonia. The Portuguese and Spanish cork sectors are analysed because of their leadership positions in the global cork market, as discussed above. The Catalan sector, despite being included in Spanish data, has been selected because of its specific and interesting characteristics with respect to the rest of the Spanish cork industry. Catalonia has a Cluster of interrelated companies in the cork sector that collaborate strategically for common benefits. This Cluster gathers all stakeholders in the supply chain, from both end product manufacturers and half-manufacturing companies, with production managers and final product marketers (Megía and Martín, 2009) . Moreover, Catalonia is a landmark in the cork field because it is where the stopper business began.
Data
Trade flow data are presented for the following three levels: the Iberian Peninsula, Portugal and Spain, and Catalonia. The products are categorized by the Harmonized Commodity Description and Coding System 1 (or HS), which is used for classifying goods. Cork and its manufacturers belong to the 45 th group, in which four subgroups are defined by the six-digit code classification shown in Table 2 . The prevalence of the subgroup related to natural cork (450110), natural cork stoppers (450310) and agglomerated cork stoppers (450410) have been identified. Thus, the trade-off flows have been simplified into four groups from the four digit codes, which are 4501, 4502, 4503 and 4504, because no relevant information is specified within the six-digit subgroup. These groups are reflected in the study as raw cork, half-manufactured cork, natural cork stoppers and agglomerated cork products, respectively. It should be noted that the flows of cork products included in other finished products (e.g., the cork stoppers that are found in bottles of wine, champagne and cava) are not considered in the study. Stoppers of different types and materials are used according to the importing country and the quality of the wine or champagne. There is no reliable information available on these flows, and their inclusion could distort the outcome of the study.
Results
The results obtained from the trade study are detailed below. They have been calculated in terms of physical mass and in monetary quantities for each area, namely the Iberian Peninsula, Portugal, Spain and Catalonia to obtain a general view of the differences within the market and the value of cork as a commercial product in the Iberian Peninsula.
Global level: Iberian Peninsula
Cork exploitation in the Iberian Peninsula is performed over 1,290,248 ha, producing 161,504 tonnes of cork, for an average of 120 Kg/ha/year ( Figure 2 ). This rate can be higher or lower depending on different factors such as climate conditions, tree age, the density of exploitation, and others (Pereira and Tomé, 2004) . At the present time, Portugal extracts approximately half of the world's cork production, and the cork produced by Spain represents over 30% of the total. These rates indicate that 80% of the cork extracted worldwide comes from the Iberian Peninsula (Table 1 ). The cork industry is a significant part of the Portuguese and Spanish economies, and it represents 1.5% and 0.9% of their industrial production, respectively ( With regards to the global trade of the Iberian cork production sector, the Iberian Peninsula is the epicentre of the world cork market, as shown in Figure 3 . This leadership indicates the importance of the Iberian Peninsula as an exporter to other continents, from which the flows of cork products have their origin primarily in the Iberian Peninsula. Moreover, Figure 3 shows the primary countries that import cork products from the Iberian Peninsula. One of the largest importers is Germany, and it primarily imports agglomerated cork as a building material. The high import data in mass and monetary quantities for France, the USA, and Italy are associated with their positions as global leaders in wine production and bottling. The high growth rates in Chile and Argentina should be noted (OIV, 2013) . This growth explains why important flows of natural cork stoppers take place in these areas. The Iberian Peninsula hosts important sectors including producers and bottlers of wine and sparkling wine (champagne and cava); they export millions of bottles all over the world that contain natural cork stoppers or agglomerated cork stoppers. Spain is the third largest producer and the second largest exporter of wine; Catalonia is the second largest producer and the first largest exporter of sparkling wine (OIV, 2013) . These sectors distribute millions of bottles around the world, and thus the actual flows of processed products from cork should be higher than the quantities included in this study.
If the imports and exports data are broken down, it becomes clear that the mass quantity of imports in the Iberian Peninsula is 23,553.16 tonnes and US$49 Million, and the export amounts are 174,050 tonnes and US$1,147.5 Million, showing the high export capacity of the cork sector. In mass terms, the exports are 6 times higher than the imports, and in monetary terms, exports are 23 times higher than imports. In terms of physical mass, the most frequently imported product is raw material, but in monetary terms, natural cork stoppers are the most frequently imported products. For exports, agglomerated cork accounted for the majority of the exports in both mass and value; natural cork stoppers, despite representing a low mass quantity, play an important role in the value of exports. However, Figure 4 shows the percentage distributions of exports and imports in the Iberian Peninsula, as expressed for each individual continent by product type, which refers to the total amounts from a specific region. Over 60% of the import volume comes from North Africa, primarily as raw material, and the remaining imports are often from European countries. In the case of exports, the primary importers of cork products from the Iberian Peninsula are European countries, accounting for 50% of total exports; they are primarily Germany, France, Italy and the Russian Federation (Figure 3 ). The rest is part of the American trade flow, in which the USA imports 12% of the total exports (Figure 3 ).
Country level: Portugal and Spain
Portugal produces a considerable amount of peninsular cork with a productivity of 140 Kg/ha/year (Table 1 ). In addition to cork extraction, Portugal has an important industry, and it has businesses related to cork and its processes. It is estimated that upon arriving at the production process, this cork is distributed into 40% stopper manufacturing, 30% thin cork bark and 25% by-products (APCOR, 2014) . Figure 2 shows a broad picture from the Portuguese cork sector, and it presents the current economic situation in the cork sector of Portugal. There are 592 companies operating in the cork sector, producing 40 million cork stoppers a day and employing approximately 8,593 workers. Cork products are obtained from both small and large companies that can engage in the production of one product, or they can diversify their production. Eighty-five percent of these companies employ less than 250 people, but cork production is nevertheless a very dynamic industry, based on its transformative activity (GPP, 2006) .
In the international trade of Portugal (Figure 5 ), the mass quantity of exports, which is 189,568 tonnes, is double the imports, or 71,545 tonnes, (2.6 times). The monetary quantity of the exports is 7 times the imports, or US$1,087 Million compared with US$153 Million. In monetary terms, the most frequently imported product is raw cork, and finished-cork products are the most frequently exported products. Moreover, Figure 5 illustrates the percentage distribution of exports and imports by product and continent. For imports, raw cork accounts for almost all imports, mostly from Spain and the rest from North African countries. Imports of natural cork stoppers represent 16% in monetary terms of the total imports in spite of representing merely 2% of the physical mass. Portuguese exports are characterized by a high percentage of agglomerated products in both mass and monetary terms, which primarily include champagne stoppers and building material. Raw cork has significant relevance, and natural cork stoppers, despite representing a minimal portion of exports in terms of mass value, account for approximately half the total exports in value terms. When analysing the data by continent, cork products are mostly exported to Europe except in the case of the USA, which is the third-largest importer, especially for agglomerated cork. If the exports are compared with national production (100,000 tonnes), the extraction of Portuguese raw cork only covers half the national production needs. According to Zapata (2002) , this gap explains the importance of raw material imports.
From an economic approach, Portugal generates a significant increase in the value of its own forest resources. Moreover, it buys more raw materials from other countries at a low price. For that reason, the final balance between its sales and its own cork production is an increase of 25% in raw cork to process into other cork products with higher values. Portugal produces over 165,000 tonnes of finished products, which represents approximately US$1,300 Million (EUROSTAT, 2012), of which US$566 Million of agglomerated cork is exported (champagne stoppers and building material) and US$490 Million of natural cork stoppers, resulting in an economic value 9 times higher than that of the initial raw cork. These data provide an idea of the sector's characteristics and the importance of foreign trade and the cork-processing industry. These data also show how this link in the supply chain is able to generate wealth, significantly increasing the value of the raw material. In summary, Portugal is primarily considered to be an importer of raw cork, processing it industrially and selling it abroad as final products, which accounts for between 80 and 90% of its total production (Autoridade da Concorrência 2012, EUROSTAT 2012).
As mentioned above, the Portuguese cork industry has developed significantly in the past century, in terms of sales and number of workers. Portugal has become a country that exports primarily manufactured products instead of raw cork, which is a change that occurred in the first half of the 20 th century (Zapata 2002) . Portugal currently leads the world in Research and Development on cork, through various experiments, innovations and research projects that have been conducted since the early 1970s. These projects have been focused on identifying the opportunities associated with cork such as the environmental and eco-efficiency aspects of this material and the great potential of cork materials and technologies for new applications to diversify the current market (Mestre and Vogtlander 2013 , Mestre and Gil 2011 , Mestre 2008 ).
Spanish productivity, at 107 kg/ha/year, is lower than that of Portugal (Table 1) . Cork extraction is primarily concentrated in two southern areas, namely Andalusia and Extremadura. There is an area where cork is extracted in the North (Catalonia), and an important industry Cluster is also located there. A large portion of the cork extracted in Extremadura and Andalusia is transformed into final products in the North and also in Portugal. Figure 2 contains data collected from reference sources, and it is clear that Extremadura and Andalusia produced 19,032 and 37,882 tonnes annually, respectively. Additionally, small quantities of raw cork are extracted in other regions of Spain such as Castilla La Mancha and the Comunidad Valenciana, but in lower percentages. In Spain, the cork sector is composed of 200 companies and 3,200 workers. In southern Spain, the cork sector consists of 120 companies primarily based on the first stages of the supply chain, such as cork preparation, and it employs 2,000 workers. The cork sector of Catalonia will be discussed in the following section. Figure 6 shows that Spain exports more than it imports, with 1.4 times more mass volume and 2 times more in terms of monetary quantity. In terms of value, Spain imports and exports primarily natural cork stoppers but also exports agglomerated cork, which is primarily processed in Catalonia. The final balance between its own raw cork production and the raw material for processing is 10% less; and consequently, there is a lower final quantity in the processed products. Spain produces 20 tonnes of finished products, yielding US$253 Million (EUROSTAT, 2012), and half of them are exported as agglomerated cork and natural cork stoppers. Nearly 25% of its production is for domestic demand, primarily by the wine sector. In the international trade of Spain (Figure 6 ), imports have some similarities with the Portuguese model such as imports from countries with cork oak forests. But there are also many countries from which already manufactured products are imported. The most frequently imported product in terms of physical mass is raw cork, but the percentage of already manufactured products is higher, with over 25% of natural cork stoppers and 10% of agglomerated cork. In all categories, Portugal is the primary supplier of processed cork products (natural cork stoppers and agglomerated cork), indicating a lower cork-processing ability in the Spanish industry. In analysing Spanish exports (61,504 tonnes), it becomes clear that raw exported cork represents 55% of Spanish cork production. Half-manufactured cork is the second-largest export in terms of physical mass and primarily comes from the southern regions of Spain. This type of product has a lower value, representing only 13% of total exports. In terms of countries, Spain exports primarily to Portugal, France and Italy, which import approximately 90% of total Spanish exports. Asian and American markets import more than 4%.
These data reinforce the idea that the Spanish cork industry is currently based on raw material and half-manufactured cork as already indicated by Parejo and Zapata (Parejo 2010 , Zapata et al. 2009 ). In contrast to Portugal, Spain has become a country that divides its exports between unmanufactured cork and manufactured cork products, instead of exporting only manufactured cork as it did in the first half of the 20 th century. Moreover, the Spanish imports have grown from negligible to nearly half of all exports, and they come primarily from Portugal, which represents a serious deterioration in the foreign trade of the Spanish cork industry (Zapata et al. 2009 , Zapata 2002 . According to this analysis, the economic potential of the cork oak forests as a natural resource is not fully used. Extensive resources have been invested in forestry labour and cork extraction, but not all the extracted raw material passes across the cork supply chain, and the possible added value is not maximized. With the exception of the Catalan case, which will be explained below, R&D policies in Spain have not been promoted in the cork industry, for either the public or private sectors. This is true despite the fact that it is a country with a high level of innovation in various productive sectors and, more specifically, in eco-innovation (EIO, 2013).
Regional level: Catalonia
At the regional level, Catalonia differs from the rest of Spain because of the different production and industrial models in its cork sector. This distinction may indicate significant differences in the data. In reference to Figure 2 , the Catalan cork sector hosts 63,000 ha of cork oak, and its industry is based on 80 companies. It produces 7,600 tonnes of raw cork and 3,000 Million cork stoppers per year.
In the international trade of Catalonia (Figure 7) , the mass quantity of exports is 1.5 times higher than the imports. In terms of monetary quantity, its exports are 3 times the imports. In mass quantity, the most frequently imported product is raw cork, and in monetary terms, natural cork stoppers are the most frequently imported products. Agglomerated cork is the most frequently exported product both in mass and monetary terms. This trend fits precisely with Rives et al. (2012a) , who wrote that Catalonia is the largest producer of agglomerated corks and especially of champagne and sparkling wines with 60% of global production. The Catalan cork sector has a turnover of US$1,160 Million 2 (INE, 2013), of which 20% occurs abroad, US$50 Million is from natural cork stoppers and approximately US$100 Million is from agglomerated cork. In foreign trade, exports of natural cork stoppers and champagne stoppers provide 4 times more income than the expenses of imported raw cork. Catalonia imports raw cork primarily from European countries, namely Portugal, Italy and France. Natural cork stoppers are representative of imports; although they represent over 16% of the total import mass, they make up 61% in monetary terms (Figure 7 ). These natural cork stoppers are imported from European countries, primarily Portugal and France. For exports, Figure 7 shows that the most frequently exported products are agglomerated cork products, and also, at a significantly lower percentage, raw cork. These data may reflect the better industrial capacity of its cork industry than that of Spain, with its broader-based material processing. In the cases of Catalonia and Portugal, the cork-toprocess balance increases the initial raw cork by 28% (7,600 t) because Catalonia imports more raw cork than it exports. Important differences can be drawn between Catalan and Spanish results. For example, 72% of Catalan cork production is exported to Italy, Portugal and France as agglomerated products, but this percentage in the Spanish case is approximately 10%. In contrast, Catalonia must import raw cork because its raw cork production only represents 65% of its production, which is then transformed and exported as products, primarily as agglomerated cork. The influences of the champagne or cava market should be noted in the Catalan cork sector because of the huge quantity of agglomerated cork stoppers required for exports and for its own use.
From an economic point of view, Catalonia focuses its cork industry on manufactured products, and so does Portugal, which generates an increase in the added value of the initial raw cork. Most of the raw cork is imported due to low cork production, and this dependence limits the development of its industry. Catalan cork oak forests are not fully used at present, and it is estimated that 50% of them are not managed in any way (Tusell and Garcia, 2008) . If the exploitation of these forests begins, cork extraction in Catalonia could be doubled, and this dependence would decrease. According to Zapata (2002) , the Catalan sector had the largest concentration of cork manufacturing industry worldwide in the early 20 th century, but in the first half of the 20 th century, setting the Spanish trend, there was a dramatic decline in the cork industry. This scenario currently gives more reasons to be optimistic; government agencies have identified the cork industry as a strategic sector, and the Catalan Cork Institute has been established to promote cork products or boost R&D activity. Moreover, because of the geographic concentration of agents involved in the cork market, both in industry and forestry, a Cluster was created. Sustainability is one of the strategies that the Cluster wants to strengthen.
Discussion
It is difficult to obtain good quality statistical data on the production and external trade of cork products, and therefore different sources were consulted during data collection, namely UN Comtrade (UN, 2013), ESTACOM-EUROESTACOM (2012), EUROSTAT (2012) and BACI (Gaulier and Zignago, 2010) . The data generally exhibit similar trends, although there are some fluctuations in one of the databases presented here. In Figure 8 , the data for exports and imports from Portugal and Spain that were collected in each database are shown as an example.
UN Comtrade is a global database generated from various sources from national authorities; they are standardized by the UN Statistics Division and then added to UN Comtrade (UN, 2009). Some of the databases employed here can be highlighted, such as EUROSTAT (Statistical Office of the European Communities), the U.S. Census Bureau, the IMF (International Financial Statistics) and private sources. The data starts with an estimate that is adjusted during the two years that follow and analysed through actual data provided by the national offices (UN, 2004) . The BACI (Gaulier and Zignago, 2010 ) is a database that processes data from UN Comtrade to reconcile the information asymmetries that exist between countries. However, the reconciliation of exporter and importer reporting in BACI provides a significant improvement; it does not provide an assessment of the reliability of an entire database or of individual data points. The UN Comtrade database was ultimately used because it more closely represents the reality of the commodities market, and the rest of the databases are specialized in the external trade of a country. Moreover, this database has harmonized data about the cork trade because the primary cork-trading countries are developed countries, which use established standards for the exchange and diffusion of statistical trade data. BACI was discarded because the available data referred only to the 1994-2007 period, which is prior to the crisis in Portugal and Spain, and they could not represent the current situation.
In focusing on the empirical results of the cork industry trade, there are clear differences between the sectors within the Iberian Peninsula, following the trend that Parejo (2009) reported. On the one hand, Portugal and Catalonia primarily process raw cork into finished cork products; and on the other hand, the southern regions of Spain are eminent producers of raw cork. From an economic point of view, the industries focused in manufactured products are more capable of generating wealth because they greatly increase the value of the initial raw material. The southern regions of Spain are not capable of fully using the potential that cork, as a natural resource, provides. However, this potential is transferred to Portugal and Catalonia at a low price, which increases the initial value 9 and 4 times, respectively. In Table 3 , the ratio of the value (US$) per mass unit (Kg) can be compared for each flow and by product type. This ratio allows us to identify the major and minor valuable flows, and to compare the business characteristics of each type of flow. It can be used to identify more specifically the significant differences between the three analysed sectors. Catalonia has the largest ratio of total exports and imports, and its cork sector would have the greatest capacity to generate wealth. However, because the trade of Catalonia is still lower than that of Portugal and Spain and its market is focused on cork stoppers for champagne, the cork industry has not yet reached the degree of desired competitiveness. In the case of Portugal, its capacity to generate wealth is high because its exports are focused on the finished products with high added value, especially in relation to natural cork stoppers. Although agglomerated cork accounts for the majority of physical exports, it still represent a low percentage in terms of monetary value, with great potential for innovation in new products with high added value. Thus, this industry can be developed through its productive structure because of its large number of enterprises and the huge number of workers. Spanish data, including Catalan data, has the lowest rate for total exports. If Catalan data are not taken into account, the ratio for Spanish exports for natural cork stoppers and agglomerated cork is reduced by one-third, indicating the lower capacity of the rest of Spain to generate wealth. The crucial role of finished cork products is confirmed in the Iberian cork industry because of their capacity to generate wealth. This wealth is not only generated by the economic value added to the raw material during the manufacturing process, but it also generates the development of different links in the supply chain, stimulating the establishment of companies that process the raw material that is currently exported from Spain. Wealth is not only obtained from large areas of cork oak from which to extract the raw material but also through an industrial structure that integrates each link of the cork supply chain. This integration could take advantage of its own natural resources, producing manufactured products with high values that will enhance its competitiveness. This direction could involve the development of rural areas where cork is the primary economic activity, and it would generate employment. In short, all this activity would be especially relevant in countries where the cork business network has been reduced dramatically and the unemployment rate is above 20%, as in Spain. In this respect, the European Union has an active rural development policy to achieve valuable goals for the countryside and for the people who live and work there. With over 56% of the population in the European Union (EU) living in rural areas, rural development is a vitally important policy area. In particular, as in the past, this policy will be implemented through national and/or regional rural development programmes (RDPs) over the 2014-2020 period (EU, 2013) . In line with Europe 2020 and the overall Common Agricultural Policy, three long-term strategic objectives can be identified for EU rural development policy in the 2014-2020 period, namely improving the competitiveness of agriculture, the sustainable management of natural resources and climate action, and the balanced territorial development of rural areas. These objectives clearly reinforce the idea of strengthening each link of the supply chain in the cork industry and making them part of the same structure to achieve common goals.
Moreover, the cork-manufacturing industry can play a decisive role in the promotion of raw cork as a renewable source for a finished cork product with high added value, in addition to the use of finished cork products as a by-product of some other type of product. These new products could expand the cork market to other sectors because it is currently too focused on the wine market and depends strongly on market trends. The wine market is concentrated in countries that produce, bottle and consume wine, which are mostly European, in addition to the USA, Argentina and Australia. Some potential applications are building material, transport, furniture, lighting or design; and as noted above, there is a great potential for innovation in new products made of agglomerated cork, and in taking advantage of other cork by-products and waste by transforming it into products with high added value. In Portugal, there are current cork applications in floor and wall coverings and insulation, among others, which represents a quarter of the value of its exports. Therefore, these applications currently make up a significant share of the market, but they can be increased by obtaining improvements in certain properties to better their performance in building systems. Moreover, the sustainability of this material is in line with strategic plans to reduce environmental impacts and energy consumption in the building sector (EU, 2010) . This diversification would increase the competitiveness of the sector, and it may cause an increased demand for higher finished products and lead to greater economic wealth. In this way, e.g., Spain can decrease its raw material exports and increase its exports of cork-transformed products, resulting in an increase in export values. In addition, this activity would contribute to greater internal trade and half-manufactured cork and raw cork imports to meet demand within the internal market. In addition to the diversification of the cork market, other R&D and innovation long-term strategies for this sector have to be established, which would account for the characteristics of renewable and non-infinite resources and its slow growth. On the one hand, these strategies should be focused on ensuring cork quality and that the required quantity is capable of responding to market demands. This result can be achieved through appropriate forestry activities, both public and private, which would ensure good natural regeneration in the cork oak forests. On the other hand, this R&D should strengthen the sustainability and eco-efficiency in every link of the cork supply chain, not only as an inherent attribute from cork material. The environmental aspects should be integrated into the cork extraction, the manufacturing process, transport and distribution, use or disposal; it should become a hallmark of the cork sector. From an environmental point of view, the integration between forestry and the cork-processing industry could reduce the distances travelled to transport reproduction cork and consume local raw materials, and thereby reduce the related environmental impact. In previous studies, the importance of transport in the environmental balance has already been indicated, especially in raw material trade (Rives, 2011) . The global cork industry trade has a high concentration of trade flows within the Iberian Peninsula and, consequently, those exported products require higher energetic needs to reach their destinations. These energetic needs significantly increase the environmental impact, which would alter the balance of CO 2 emissions calculated in previous studies by means of LCA methodology (Dias et al. 2014 , González-García et al. 2013 , Rives et al. 2013a , 2012a , 2012b , 2012c , 2011 . In future studies, previous environmental evaluations will be updated and assessed to quantify how the global market affects the overall impact of the product.
Conclusions
This paper has presented an analysis of the international cork trade sector in the Iberian Peninsula, which hosts most of the world's cork oak forests and cork processing industries. Its performance has followed the same trend as indicated in previous studies, consolidating its hegemony despite the economic crisis that Iberian countries have suffered. Portugal is a producer and a processor of raw cork, acting as a leader in the global market and acting as a very powerful industry. The Spanish cork industry is based on raw material and halfmanufactured cork. Catalonia is an exception because it is the global leader in the champagne stopper market. The primary weakness identified for all sectors is the excessive concentration of the cork sector in the wine market. Therefore, there is a potential opportunity for improvement through the diversification of cork products. The cork-manufacturing industry can play a crucial role in Iberian cork development. This industry can generate the development of different links in the supply chain, stimulating intermediate links and increasing the capacity of cork industry to generate wealth. This wealth is not only generated by the economic value added to the raw material during the manufacturing process, but it also involves the development of rural areas where cork is the primary economic activity, stimulating the establishment of companies that process the raw materials and providing employment opportunities.
In the cases of Spain and Catalonia, forest management must be improved because of the lack of forest management in Spain. In the case of Catalonia, 50% of Catalan cork oak forests are not managed in any way. Improving the forest management would increase the quantity and the quality of the extracted cork. The increased cork quality will improve the performance of the cork-manufacturing products, and the availability of higher quantity raw materials will ensure a supply for the cork-manufacturing industry.
The cork sector in the Iberian Peninsula has to establish its own development strategies for the future. It has to increase investment in R&D and innovation for long-term strategies, taking into account the characteristics of renewable and non-infinite resources and its slow growth. In addition to developing new products with higher added value, these strategies should strengthen the sustainability and eco-efficiency in every link of the supply chain, and not only as an inherent attribute of cork material. The environmental aspects should be integrated into cork extraction, the manufacturing process, transport and distribution, use or disposal; they should become a hallmark of the cork sector.
